Sorafenib and radiation: a promising combination in colorectal cancer.
To examine the combination of radiation and the multikinase inhibitor sorafenib in human colorectal cancer cell lines and xenografts. HT29 and SW48 colorectal cancer cells were studied in vitro using MTT assays to establish the optimal timing of radiation and sorafenib. This optimal timing was then investigated in clonogenic survival assays. Xenografts were established, and the effect of a 3-week schedule of daily radiation and sorafenib was studied by growth delay. Sorafenib predominantly had minimal effects on cell growth or radiation response in MTT growth assays, though growth inhibition was significantly enhanced in HT29 cells when sorafenib was administered after radiation. The highest dose of sorafenib altered the alpha component of the cell survival curve in clonogenic assays. The combination of radiation and sorafenib was synergistic in SW48 xenografts, with a mean time to threshold tumor size of 11.4 +/- 1.0 days, 37.0 +/- 9.5 days, 15.5 +/- 3.2 days, and 98.0 +/- 11.7 days in the control, radiation, sorafenib, and combined treatment group, respectively. The effect on HT29 tumors was additive, with mean time to threshold volume of 12.6 +/- 1.1 days, 61.0 +/- 4.3 days, 42.6 +/- 11.7 days, and 100.2 +/- 12.4 days. Sorafenib had little effect on radiation response in vitro but was highly effective when combined with radiation in vivo, suggesting that inhibition of proliferation and interference with angiogenesis may be the basis for the interaction.